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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to U.S.
Provisional Application Serial No. 62/032,786 entitled
DUAL CONE SPRAY NOZZLE ASSEMBLY FOR HIGH
TEMPERATURE ATTEMPERATORS filed August 4,
2014.

STATEMENT RE: FEDERALLY SPONSORED RE-
SEARCH/DEVELOPMENT

[0002] Not Applicable

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0003] The present invention pertains generally to
steam desuperheaters or attemperators and, more par-
ticularly, to a uniquely configured spray nozzle assembly
for a steam desuperheating or attemperator device is,
the spray nozzle assembly being adapted to improve the
atomization performance of the nozzle at very low flow
rates. In one embodiment, the spray nozzle sub-assem-
bly of the spray nozzle assembly comprises a fixed nozzle
element which is integrated into a spring-loaded nozzle
element. The spray nozzle sub-assembly is specifically
adapted to improve water droplet fractionation at lower
flow rates through the use of only the smaller, central
fixed nozzle element, and at high flow rates through the
concurrent use of the fixed and spring-loaded nozzle el-
ements. Though at low flow rates, the spring-loaded noz-
zle element is generally ineffective in water fractionation,
high flow rates facilitate the transmission of two spray
cones from spray nozzle sub-assembly, one associated
with the fixed nozzle element being positioned within one
associated with the spring-loaded nozzle element. The
double spray cone is able to provide good results at high
flow rates by producing an effectively higher spray area
through the formation of two water cones (rather than a
single water cone), such water cones being sprayed into
a flow of superheated steam in order to reduce the tem-
perature of the steam. In another embodiment, the spray
nozzle sub-assembly of the spray nozzle assembly com-
prises a nested pair of spring- loaded primary and sec-
ondary nozzle elements which are also adapted to pro-
vide an effectively higher spray area through the forma-
tion of two water cones.

2. Description of the Related Art

[0004] Many industrial facilities operate with super-
heated steam that has a higher temperature than its sat-
uration temperature at a given pressure. Because super-
heated steam can damage turbines or other downstream
components, it is necessary to control the temperature

of the steam. Desuperheating refers to the process of
reducing the temperature of the superheated steam to a
lower temperature, permitting operation of the system as
intended, ensuring system protection, and correcting for
unintentional deviations from a prescribed operating tem-
perature set point. Along these lines, the precise control
of final steam temperature is often critical for the safe
and efficient operation of steam generation cycles.
[0005] A steam desuperheater or attemperator can
lower the temperature of superheated steam by spraying
cooling water into a flow of superheated steam that is
passing through a steam pipe. Attemperators typically
comprise one or more spray nozzles or nozzle assem-
blies positioned so as to spray cooling water into the
steam flow. By way of example, attemperators are often
utilized in heat recovery steam generators between the
primary and secondary superheaters on the high pres-
sure and the reheat lines. In some designs, attempera-
tors are also added after the final stage of superheating.
Once the cooling water is sprayed into the flow of super-
heated steam, the cooling water mixes with the super-
heated steam and evaporates, drawing thermal energy
from the steam and lowering its temperature.
[0006] With regard to the functionality of any spray noz-
zle assembly of an attemperator, if the cooling water is
sprayed into the superheated steam pipe as very fine
water droplets or mist, then the mixing of the cooling wa-
ter with the superheated steam is more uniform through
the steam flow. On the other hand, if the cooling water
is sprayed into the superheated steam pipe in a streaming
pattern, then the evaporation of the cooling water is great-
ly diminished. In addition, a streaming spray of cooling
water will typically pass through the superheated steam
flow and impact the interior wall or liner of the steam pipe,
resulting in water buildup which can cause erosion, ther-
mal stresses, and/or stress corrosion cracking in the liner
of the steam pipe that may lead to its structural failure.
However, if the surface area of the cooling water spray
that is exposed to the superheated steam is large, which
is an intended consequence of very fine droplet size, the
effectiveness of the evaporation is greatly increased. Fur-
ther, the mixing of the cooling water with the superheated
steam can be enhanced by spraying the cooling water
into the steam pipe in a uniform geometrical flow pattern
such that the effects of the cooling water are uniformly
distributed throughout the steam flow. Conversely, a non-
uniform spray pattern of cooling water will result in an
uneven and poorly controlled temperature reduction
throughout the flow of the superheated steam. Along
these lines, the inability of the cooling water spray to ef-
ficiently evaporate in the superheated steam flow may
also result in an accumulation of cooling water within the
steam pipe. The accumulation of this cooling water, in
addition to potentially causing the problems highlighted
above, will eventually evaporate in a non-uniform heat
exchange between the water and the superheated
steam, resulting in a poorly controlled temperature re-
duction.
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[0007] In the current generation of combined cycle
power plants, there is an increased interest in reducing
the minimum load to which the plant is able to operate.
The manner of plant operation, often referred to as "park-
load," effectively reduces the minimum load of the plant
as the power generated is produced with a bypass valve
in a partial opening mode. This mode of operation re-
quires that smaller flows of steam be quenched and con-
trolled through the use of the aforementioned attemper-
ators.
[0008] However, the designs of the spray nozzle as-
semblies of currently know attemperators are not partic-
ularly well suited for "park-load" plant operation. In this
regard, in many current nozzle assembly designs, the
valve or spray nozzle element thereof is energized by a
spring and is set to a prescribed break-up pressure as is
controlled by an upstream control valve. The pressure
drop on the nozzle assembly when the nozzle element
thereof is actuated to its open position facilitates the gen-
eration of a cone of water that is broken into multiple
droplets which are mixed into the flow of high temperature
steam. However, when using such nozzle assemblies to
cool steam at lower flow rates, a low pressure similar to
the nozzle assembly break-up pressure will typically re-
sult in the generation of a single jet of water, rather than
a cone-shaped flow of water mist, thus not guaranteeing
good control of steam attemperation. WO2013077849A1
discloses a nozzle assembly for spraying fluid into am-
bient steam.
[0009] The present invention addresses these and oth-
er deficiencies of currently known spray nozzle assem-
blies. In this regard, various novel features of the present
invention will be discussed in more detail below.

SUMMARY OF THE INVENTION

[0010] In accordance with the present invention, there
is provided a spray nozzle assembly for an attemperator
which is operative to spray cooling water into a flow of
superheated steam in a generally uniformly distributed
spray pattern comprising two water cones, one being
nested or concentrically positioned within the other. The
spray nozzle assembly comprises a nozzle housing and
a spray nozzle sub-assembly which is movably interfaced
to the nozzle housing. The spray nozzle sub-assembly
extends through the s nozzle housing and is axially mov-
able between a closed position and an open (flow) posi-
tion. The nozzle housing defines a generally annular flow
passage. In one exemplary embodiment, the flow pas-
sage itself comprises three identically configured, arcu-
ate flow passage sections, each of which spans an inter-
val of approximately 120°. One end of each of the flow
passage sections extends to a first (top) end or end por-
tion of the nozzle housing. The opposite end of each of
the flow passage sections fluidly communicates with a
fluid chamber which is also defined by the nozzle housing
and extends to a second (bottom) end of the nozzle hous-
ing which is disposed in opposed relation to the first end

thereof. A portion of the second end of the nozzle housing
which circumvents the fluid chamber defines a seating
surface of the spray nozzle assembly. The nozzle hous-
ing further defines a central bore which extends axially
from the first end thereof. The central bore may be fully
or at least partially circumvented by the annular flow pas-
sage collectively defined by the separate flow passage
sections, the central bore thus being concentrically po-
sitioned relative to the flow passage sections. That end
of the central bore opposite the end extending to the first
end of the spray nozzle housing terminates at the fluid
chamber.
[0011] In accordance with a first embodiment of the
present invention, the spray nozzle sub-assembly of the
spray nozzle assembly comprises a fixed nozzle element
which is integrated into a spring-loaded nozzle element.
The fixed nozzle element works in concert with the spring-
loaded nozzle element to provide better control over
droplet size at low flow/low pressure drop conditions. In
addition, such spray nozzle sub-assembly is adapted to
improve water droplet fractionation at higher flow rates
while further providing an effectively higher spray area
through the formation of two water cones (rather than a
single water cone) as mentioned above. In this embodi-
ment, the spring-loaded nozzle element comprises a noz-
zle cone, and an elongate stem which is integrally con-
nected to the nozzle cone and extends axially therefrom.
The nozzle cone has a tapered outer surface. The stem
is advanced through the central bore of the nozzle hous-
ing. The fixed nozzle element is disposed within the noz-
zle conc of the spring-loaded nozzle element, and fluidly
communicates within one or more flow passages formed
within the nozzle cone.
[0012] In the spray nozzle assembly including the
spray nozzle sub-assembly of the first embodiment, a
biasing spring circumvents a portion of the stem, and
normally biases the spring-loaded nozzle element to a
closed position. In greater detail, the biasing spring is
operatively captured between the nozzle housing and a
nozzle shield movably attached or interfaced to a portion
of the nozzle housing.
[0013] In the spray nozzle assembly including the
spray nozzle sub-assembly of the first embodiment, cool-
ing water is introduced into each of the flow passage
sections at the first end of the nozzle housing, and there-
after flows therethrough into the fluid chamber. When the
spring-loaded nozzle element is in its closed position, a
portion of the outer surface of the nozzle cone thereof is
seated against the seating surface defined by the nozzle
housing, thereby blocking the flow of fluid out of the fluid
chamber and hence the spray nozzle assembly. An in-
crease of the pressure of the fluid beyond a prescribed
threshold effectively overcomes the biasing force exerted
by the biasing spring, thus facilitating the actuation of the
spring-loaded nozzle element from its closed position to
its open position. When the spring-loaded nozzle element
is in its open position, the nozzle cone thereof and the
that portion of the nozzle housing defining the seating
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surface collectively define an annular outflow opening
between the fluid chamber and the exterior of the nozzle
assembly. The shape of the outflow opening, coupled
with the shape of the nozzle cone of the spring-loaded
nozzle element, effectively imparts an outer conical spray
pattern of small droplet size to fluid flowing from the spray
nozzle assembly between the nozzle cone and the nozzle
housing. At the same time, fluid flows through the flow
passage(s) formed in the nozzle cone to and through the
fixed nozzle element as facilitates the formation of an
inner conical spray pattern of small droplet size which is
concentrically positioned within the outer conical spray
pattern. A fluid pressure level within the fluid chamber
which is insufficient to overcome the biasing force exert-
ed by the biasing spring as needed to facilitate the actu-
ation of the spring-loaded nozzle element to its open po-
sition is likewise insufficient to facilitate the generation of
the inner conical spray pattern from the fixed nozzle el-
ement despite the flow of fluid thereto via the flow pas-
sages within the nozzle cone of the spring-loaded nozzle
element. Further, with the biasing spring being captured
between the first end of the nozzle housing and the nozzle
shield and disposed within the interior of the nozzle
shield, such biasing spring is effectively shielded or pro-
tected from any directly impingement from fluid flowing
through the spray nozzle assembly.
[0014] In a second embodiment of the present inven-
tion, the spray nozzle sub-assembly of the spray nozzle
assembly comprises a pair of spring-loaded primary and
secondary nozzle elements. In this embodiment, each of
the primary and secondary nozzle elements comprises
a nozzle cone, and an elongate stem which is integrally
connected to the nozzle cone and extends axially there-
from. A nozzle element passage extends axially through
the stem and the nozzle cone of the primary nozzle ele-
ment, and accommodates the secondary nozzle element
in a concentrically nested fashion. In addition, portions
of the stems if each of the primary and secondary nozzle
elements are formed to define a spring. In this embodi-
ment, the spray nozzle assembly collectively defined by
the primary and secondary nozzle elements is also
adapted to provide an effectively higher spray area
through the formation of two water cones.
[0015] In the spray nozzle assembly including the
spray nozzle sub-assembly of the second embodiment,
cooling water is introduced into each of the flow passage
sections at the first end of the nozzle housing, and there-
after flows therethrough into the fluid chamber. When the
primary nozzle element is in its closed position, a portion
of the outer surface of the nozzle cone thereof is seated
against the seating surface defined by the nozzle hous-
ing. Similarly, when the secondary nozzle element is in
its closed position, a portion of the outer surface of the
nozzle cone thereof is seated against a complimentary
seating surface defined by the nozzle cone of the primary
nozzle element. With the primary and secondary nozzle
elements each being in their closed position, any flow of
fluid out of the fluid chamber and hence the spray nozzle

assembly is effectively blocked thereby.
[0016] Fluid flowing into the fluid chamber from the flow
passage sections of the nozzle housing is able to reach
the outer surface of the nozzle cone of the secondary
nozzle element by flowing through openings within the
stem of the primary nozzle element as defined by the
formation of the spring portion therein. An increase of the
pressure of the fluid beyond a first prescribed threshold
effectively overcomes the biasing force exerted by the
biasing spring portion of the stem of the secondary nozzle
element, thus facilitating the actuation thereof from its
closed position to its open position relative to the primary
nozzle element. When the secondary nozzle element is
in its open position, the nozzle cone thereof and that por-
tion of the nozzle cone of the primary nozzle element
defining the complimentary seating surface collectively
define an annular outflow opening. The shape of the out-
flow opening, coupled with the shape of the nozzle cone
of the secondary nozzle element, effectively imparts an
inner conical spray pattern of small droplet size to fluid
flowing from the spray nozzle assembly between the noz-
zle cones of the primary and secondary nozzle elements
of the spray nozzle sub-assembly. An increase of the
pressure of the fluid beyond a second prescribed thresh-
old effectively overcomes the biasing force exerted by
the biasing spring portion of the stem of the primary noz-
zle element, thus facilitating the actuation thereof from
its closed position to its open position relative to the noz-
zle housing. When the primary nozzle element is in its
open position, the nozzle cone thereof and the that por-
tion of the nozzle housing defining the seating surface
collectively define an annular outflow opening between
the fluid chamber and the exterior of the nozzle assembly.
The shape of this outflow opening, coupled with the
shape of the nozzle cone of the primary nozzle element,
effectively imparts an outer conical spray pattern of small
droplet size to fluid flowing from the spray nozzle assem-
bly between the nozzle cone and the nozzle housing.
[0017] The present invention is best understood by ref-
erence to the following detailed description when read in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These, as well as other features of the present
invention, will become more apparent upon reference to
the drawings wherein:

Figure 1 is a cross-sectional view of a spray nozzle
assembly outfitted with a spray nozzle sub-assembly
constructed in accordance with a first embodiment
of the present invention, the spray nozzle sub-as-
sembly being depicted in a closed or off position;
Figure 2 is a cross-sectional view similar to Figure
1, but depicting spray nozzle sub-assembly of the
first embodiment in an open or on position;
Figure 3 is a top perspective view of the nozzle hous-
ing of the spray nozzle assembly shown in Figures
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1 and 2;
Figure 4 is a cross-sectional view of a spray nozzle
assembly outfitted with a spray nozzle sub-assembly
constructed in accordance with a second embodi-
ment of the present invention, the spray nozzle sub-
assembly being depicted in a closed or off position;
Figure 5 is a cross-sectional view similar to Figure
4, but depicting spray nozzle sub-assembly of the
second embodiment in a partially open or on posi-
tion;
Figure 6 is a cross-sectional view similar to Figure
4, but depicting spray nozzle sub-assembly of the
second embodiment in a fully open or on position;
Figure 7 is a top perspective view of the spray nozzle
sub-assembly of the second embodiment as re-
moved from within the nozzle housing of the spray
nozzle assembly as shown in Figures 4-6; and
Figure 8 is a top perspective view of the secondary
nozzle element of the spray nozzle sub-assembly of
the second embodiment as removed from within the
primary nozzle element thereof.

[0019] Common reference numerals are used through-
out the drawings and detailed description to indicate like
elements.

DETAILED DESCRIPTION OF THE INVENTION

[0020] Referring now to the drawings wherein the
showings are for purposes of illustrating preferred em-
bodiments of the present invention only, and not for pur-
poses of limiting the same, Figures 1-3 depict a spray
nozzle assembly 10 which is outfitted with a spray nozzle
sub-assembly 36 constructed in accordance with a first
embodiment of present invention. In Figure 1, the spray
nozzle sub-assembly 36 is shown in a closed or off po-
sition. In Figure 2, the spray nozzle sub-assembly 36 is
shown in an open or on position. The nozzle assembly
10 is adapted for integration into a desuperheating device
such as, but not necessarily limited to, a probe type at-
temperator.
[0021] The nozzle assembly 10 comprises a nozzle
housing 12 which is shown with particularity in Figure 3.
The nozzle housing 12 has a generally cylindrical con-
figuration and, when viewed from the perspective shown
in Figure 3, defines a first, top end 14 and an opposed
second, bottom end 16. The nozzle housing 12 further
defines a generally annular flow passage 18. The flow
passage 18 comprises three identically configured, ar-
cuate flow passage sections 18a, 18b, 18c, each of which
spans an interval of approximately 120°. One end of each
of the flow passage sections 18a, 18b, 18c extends to
an annular shoulder 19 disposed below the first end 14
of the nozzle housing 12 when viewed from the perspec-
tive shown in Figures 1 and 2. The opposite end of each
of the flow passage sections 18a, 18b, 18c fluidly com-
municates with a fluid chamber 20 which is also defined
by the nozzle housing 12 and extends to the bottom end

16 thereof. A portion of the bottom end 16 of the nozzle
housing 12 which circumvents the fluid chamber 20 de-
fines an annular seating surface 22 of the nozzle housing
12, the use of which will be described in more detail be-
low.
[0022] The nozzle housing 12 defines a tubular, gen-
erally cylindrical outer wall 24, and a tubular, generally
cylindrical inner wall 26, a portion of which is concentri-
cally positioned within the outer wall 24. The inner wall
26 is integrally connected to the outer wall 24 by three
(3) identically configured spokes 28 of the nozzle housing
12 which are themselves separated from each other by
equidistantly spaced intervals of approximately 120°. As
best seen in Figure 3, one end of each of the spokes 128
terminates at the shoulder 19 of the nozzle housing 12,
with the opposite end of each spoke 28 terminating at
the fluid chamber 20. The inner wall 26 of the nozzle
housing 12 defines a central bore 30 thereof. The central
bore 30 extends axially within the nozzle housing 12, with
one end of the central bore 30 being disposed at the first
end 14, and the opposite end terminating at but fluidly
communicating with the fluid chamber 20. Due to the ori-
entation of the central bore 30 within the nozzle housing
12, a portion thereof is circumvented by the annular flow
passage 18 collectively defined by the separate flow pas-
sage sections 18a, 18b, 18c, i.e., the central bore 30 is
concentrically positioned relative to the flow passage
sections 18a, 18b, 18c.
[0023] As further viewed from the perspective shown
in Figures 1 and 2, the inner wall 26 includes a first, upper
section which protrudes from the outer wall 24, and a
second, lower section which is concentrically positioned
within and therefore circumvented by the outer wall 26,
and hence the flow passage 18 collectively defined by
the flow passage sections 18a, 18b, 18c. The upper sec-
tion defines the first end 14 of the nozzle housing 12, as
is separated from the second section by a continuous
groove or channel 31 which is immediately adjacent the
shoulder 19.
[0024] In the nozzle assembly 10, the flow passage
sections 18a, 18b, 18c are each collectively defined by
the outer and inner walls 24, 26 and an adjacent pair of
the spokes 28, with the fluid chamber 20 being collec-
tively defined by the outer wall 24 and that end of the
inner wall 26 opposite the end defining the first end 14
of the nozzle housing 12. As is most apparent from Figure
3, a portion of the outer surface of the outer wall 24 is
formed to define a multiplicity of flats 34, the use of which
will be described in more detail below. In the nozzle as-
sembly 10, it is contemplated that the nozzle housing 12
having the structural features described above may be
fabricated from a direct metal laser sintering (DMLS)
process in accordance with the teachings of Applicant’s
U.S. Patent Publication No. 2009/0183790 entitled Direct
Metal Laser Sintered Flow Control Element published
July 23, 2009.
[0025] Alternatively, the nozzle housing 12 may be fab-
ricated through the use of a casting process, such as die
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casting or vacuum investment casting or by machining
from a forged bar.
[0026] The spray nozzle sub-assembly 36 of the nozzle
assembly 10 is moveably interfaced to the nozzle hous-
ing 12, and is reciprocally moveable in an axial direction
relative thereto between a closed or off position and an
open or on/flow position. The spray nozzle sub-assembly
36 comprises a second, fixed nozzle element 38 which
is integrated into a first, spring-loaded nozzle element
40. The spring-loaded nozzle element 40 comprises a
nozzle cone 42, and an elongate stem 44 which is inte-
grally connected to the nozzle cone 42 and extends ax-
ially therefrom. The nozzle cone 42 defines a tapered
outer surface 46. The stem 44 of the spring-loaded nozzle
element 40 is not of uniform outer diameter. Rather, when
viewed from the perspective shown in Figures 1 and 2,
the upper end portion of the stem 44 proximate the end
disposed furthest from the nozzle cone 42 includes a
continuous groove or channel 48 formed therein and ex-
tending thereabout. The use of the channel 48 will be
described in more detail below. The maximum outer di-
ameter of the stem 44 is substantially equal to, but slightly
less than, the diameter of the central bore 30.
[0027] When viewed from the perspective shown in
Figures 1 and 2, disposed within the approximate center
of the bottom surface of the nozzle cone 42 is a recess
50 which has a generally circular cross-sectional config-
uration. Additionally, formed within the nozzle cone 42 is
at least one, a preferably two or more flow passages 52.
One end of each of the flow passages 52 fluidly commu-
nicates with the recess 50, with the opposite end extend-
ing to the outer surface 46 of the nozzle cone 42. As will
be explained in more detail below, when the spray nozzle
sub-assembly 36 is operatively coupled to the nozzle
housing 12, the flow passages 52 facilitate the fluid com-
munication between the fluid chamber 20 of the nozzle
housing 12 and the recess 50 (and hence the fixed nozzle
element 38).
[0028] The fixed nozzle element 38 of the spray nozzle
sub-assembly 36 comprises a circularly configured base
portion 54, having an annular flange portion 56 protruding
axially from one side of face thereof. As seen in Figures
1 and 2, the flange portion 56 is advanced into and se-
cured within the recess 50 defined by the nozzle cone
42 of the spring-loaded nozzle element 40. The advance-
ment of the flange portion 56 into the recess 50 is limited
by the abutment of the base portion 54 against the bottom
surface of the nozzle cone 42. Formed within the approx-
imate center of the base portion 54 and extending axially
therethrough is an outlet orifice 58 of the fixed nozzle
element 38. The outlet orifice 58 is of a prescribed size
and configured such that when fluid is forced there-
through at or above a prescribed pressure level, a gen-
erally conical spay pattern is imparted to fluid being ex-
pelled from the outlet orifice 58. It is contemplated that
the fixed nozzle element 38 can be integrally machined
into the nozzle cone 42, and further that the nozzle cone
42 can be die casted or laser sintered directly in the final

shape of entire assembly. It is also contemplated that the
flow passages 52 can be drilled in an asymmetric shape
that can facilitate the formation of a swirled flow which is
adapted to produce better performances of atomization
of the fixed nozzle 38 element 38.
[0029] In the nozzle assembly 10, the stem 44 of the
spring-loaded nozzle element 40 of the spray nozzle sub-
assembly 36 is advanced through the central bore 30
such that the nozzle cone 42 predominately resides with-
in the fluid chamber 20. The length of the stem 44 relative
to that of the bore 30 is such that when the nozzle cone
42 resides within the fluid chamber 20, a substantial por-
tion of the length of the stem 44 protrudes from the inner
wall 26, and hence the first end 14 of the nozzle housing
12.
[0030] The nozzle assembly 10 further comprises a
helical biasing spring 60 which circumvents a substantial
portion of that segment of the stem 44 protruding from
the first end 14 of the nozzle housing 12. The biasing
spring 60 preferably resides within the interior of a nozzle
shield 62 of the nozzle assembly 10 which is movably
attached to the nozzle housing 12, and in particular that
first section of the inner wall 26 thereof. The nozzle shield
62 has a generally cylindrical, tubular configuration.
When viewed from the perspective shown in Figures 1
and 2, the nozzle shield 62 includes a side wall portion
64 which has a generally circular cross-scctional config-
uration, and defines a distal end or rim 66. That end of
the side wall portion 64 opposite the distal rim 66 transi-
tions to an annular flange portion 68 which extends ra-
dially inward relative to the side wall portion 64, and de-
fines a circumferential inner surface 70.
[0031] In the nozzle assembly 10, the nozzle shield 62
is cooperatively engaged to both the nozzle housing 12
and the stem 44. More particularly, the flange portion 68
is partially received into the channel 48 of the stem 44
which preferably has a complementary configuration. At
the same time, the first section of the inner wall 26 of the
nozzle housing 12 is slidably advanced into the interior
of the nozzle shield 62 via the open end thereof defined
by the distal rim 66. In this regard, the inner diameter of
the side wall portion 64 is sized so as to only slightly
exceed the outer diameter of the first section of the inner
wall 26, thus providing a slidable fit therebetween. When
the nozzle shield 62 assumes this orientation relative to
the nozzle housing 12 and stem 44, the biasing spring
60 circumvents that portion of the outer surface of the
stem 44 which extends between the first end 14 and the
flange portion 68. In this regard, as also viewed from the
perspective shown in Figures 1 and 2, the top end of the
biasing spring 60 is abutted against the interior surface
of the flange portion 68, with the opposite, bottom end of
the biasing spring 60 being abutted against the first end
14. As such, the biasing spring 60 is effectively captured
between the nozzle shield 62 and the nozzle housing 12
within the interior of the nozzle shield 62.
[0032] In the nozzle assembly 10, the biasing spring
60 is operative to normally bias the spring-loaded nozzle
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element 40 of the spray nozzle sub-assembly 36 136 to
its closed position shown in Figure 1. In this regard, when
the spring-loaded nozzle element 40 is in its closed po-
sition, a gap is defined between the distal rim 66 of the
nozzle shield 62 and the shoulder 19 defined by the noz-
zle housing 12. As will be described in more detail below,
the abutment of the distal rim 66 against the shoulder 19
functions as a mechanical stop in the nozzle assembly
10 as governs the orientation of the nozzle cone 42 of
the spring-loaded nozzle element 40 relative to the noz-
zle housing 12 when the spray nozzle sub-assembly 36
(and in particular the spring-loaded nozzle element 40
thereof) is actuated to its fully open position.
[0033] In the nozzle assembly 10, the spring-loaded
nozzle element 40, and hence the spray nozzle sub-as-
sembly 36, is maintained in cooperative engagement to
the nozzle housing 12 and the nozzle shield 62 through
the use of a locking nut 72 and a complimentary pair of
lock washers 74. As seen in Figures 1 and 2, the annular
lock washers 74 are advanced over that portion of the
stem 44 which normally protrudes from the flange portion
68 of the nozzle shield 62, and effectively compressed
and captured between the locking nut 72 and the exterior
top surface defined by the flange portion 68. In this re-
gard, that portion of the stem 44 protruding from the
flange portion 68 is preferably externally threaded, thus
allowing for the threadable engagement of the locking
nut 72 thereto.
[0034] As indicated above, the spray nozzle sub-as-
sembly 36 of the nozzle assembly 10 (and in particular
the spring-loaded nozzle element 40 thereof) is selec-
tively moveable between a closed position (shown in Fig-
ure 1) and an open or flow position (shown in Figure 2).
When the spray nozzle sub-assembly 36 is in either of
its closed or open positions, the biasing spring 60 is con-
fined or captured within the interior of the nozzle shield
62, and thus covered or shielded thereby. Irrespective of
whether the spray nozzle sub-assembly 36 is in its closed
or opened positions, at least a portion of the upper section
of the inner wall 26 remains or resides in the interior of
the nozzle shield 62.
[0035] When the spray nozzle sub-assembly 36 is in
its closed position, a portion of the outer surface 46 of
the nozzle cone 42 of the spring-loaded nozzle element
40 is firmly seated against the complimentary seating
surface 22 defined by the nozzle housing 12, and in par-
ticular the outer wall 24 thereof. At the same time, the
aforementioned gap is defined between the distal rim 66
of the nozzle shield 62 and the shoulder 19 defined by
the nozzle housing 12. The biasing spring 60 captured
within the interior of the nozzle shield 62 and extending
between the flange portion 68 thereof and the first end
14 of the nozzle housing 12 acts against the spray nozzle
sub-assembly 36 in a manner which normally biases the
same to its closed position. In this regard, the biasing
spring 60 normally biases the nozzle shield 62 in a direc-
tion away from the nozzle housing 12, which in turn bi-
ases the spray nozzle sub-assembly 36 to its closed po-

sition relative to the nozzle housing 12 by virtue of the
partial receipt of the flange portion 68 into the compli-
mentary channel 48 of the stem 44 of the spring-loaded
nozzle element 40.
[0036] In the nozzle assembly 10, cooling water is in-
troduced into each of the flow passage sections 18a, 18b,
18c at the ends thereof disposed closest to the first end
14 of the nozzle housing 12, and thereafter flows there-
through into the fluid chamber 20. When the spray nozzle
sub-assembly 36 is in its closed position, the seating of
the outer surface 46 of the nozzle cone 42 of the spring-
loaded nozzle element 40 against the seating surface 22
blocks the flow of fluid out of the fluid chamber 20 between
nozzle cone 42 of the spring-loaded nozzle element 40
and the nozzle housing 12. Though fluid flowing into the
fluid chamber 20 further flows into the recess 50 (and
hence to the fixed nozzle element 38) via the flow pas-
sages 52 within the nozzle cone 42, a fluid pressure level
within the fluid chamber 20 which is insufficient to over-
come the biasing force exerted by the biasing spring 60
as needed to facilitate the actuation of the spray nozzle
sub-assembly 36 to its open position is nonetheless able
to facilitate fluid through the outlet orifice 58 of the fixed
nozzle element 38, allowing for the partial operation of
the spring loaded nozzle assembly 40 via flow through
outlet orifice 58 and the subsequent formation of the in-
ternal cone of water mist.
[0037] An increase of the pressure of the fluid in the
fluid chamber 20 beyond a prescribed threshold effec-
tively overcomes the biasing force exerted by the biasing
spring 60, thus facilitating the actuation of the spray noz-
zle sub-assembly 36 from its closed position to its open
position. More particularly, when viewed from the per-
spective shown in Figures 1 and 2, the compression of
the biasing spring 60 facilitates the downward axial travel
of the spray nozzle sub-assembly 36 relative to the nozzle
housing 12. As indicated above, the downward axial trav-
el of the spray nozzle sub-assembly 36 is limited by the
abutment of a distal rim 66 of the nozzle shield 62 against
the shoulder 19 defined by the nozzle housing 12.
[0038] When the spray nozzle sub-assembly 36 is in
its open position, the nozzle cone 42 of the spring-loaded
nozzle element 40 thereof and that portion of the nozzle
housing 12 defining the seating surface 22 collectively
define an annular outflow opening between the fluid
chamber 20 and the exterior of the nozzle assembly 10.
The shape of such outflow opening, coupled with the
shape of the nozzle cone 42, effectively imparts a conical
spray pattern (i.e., an outer conical spray pattern) of small
droplet size to the fluid flowing through such outflow
opening. At the same time, fluid flows through the flow
passage(s) 52 formed in the nozzle cone 42 to and
through the outlet orifice 58 of the fixed nozzle element
38 as facilitates the formation of an another conical spray
pattern (i.e., an outer conical spray pattern) of small drop-
let size which is concentrically positioned within the outer
conical spray pattern. As will be recognized, a reduction
in the fluid pressure flowing through the nozzle assembly
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10 below a threshold which is needed to overcome the
biasing force exerted by the biasing spring 60 effectively
facilitates the resilient return of the spray nozzle sub-
assembly 36 from its open position shown in Figure 2
back to its closed position as shown in Figure 1.
[0039] Importantly, fluid flow through the nozzle as-
sembly 10, and in particular the flow passage sections
18a, 18b, 18c and fluid chamber 20 thereof, normally
bypasses the central bore 30 and is further prevented
from directly impinging the biasing spring 60 by virtue of
the same residing within the interior of and thus being
covered by the nozzle shield 62 in the aforementioned
manner. Thus, even when the nozzle assembly 10 heats
up to full steam temperature when no water is flowing
and is shocked when impinged with cold water, the level
of thermal shocking of the biasing spring 60 will be sig-
nificantly reduced, thereby lengthening the life thereof
and minimizing occurrences of spring breakage. Further,
as is most apparent from Figure 3, the inflow ends of the
flow passage sections 18a, 18b, 18c at the first end 14
of the nozzle housing 12 are radiused, which increases
the capacity thereof. This shape of the inflow ends is a
result of the use of the DMLS or casting process de-
scribed above to facilitate the fabrication of the nozzle
housing 112.
[0040] In addition, in the nozzle assembly 10, the travel
of the spray nozzle sub-assembly 36 from its closed po-
sition to its open position is limited mechanically by the
abutment of the shoulder 19 of the nozzle housing 12
against the rim 66 of the nozzle shield 62 in the above-
described manner. This mechanical limiting of the travel
of the spray nozzle sub-assembly 36 eliminates the risk
of compressing the biasing spring 60 solid, and further
allows for the implementation of precise limitations to the
maximum stress level exerted on the biasing spring 60,
thereby allowing for more accurate calculations of the life
cycle thereof. Still further, the aforementioned mechan-
ical limiting of the travel of the spray nozzle sub-assembly
36 substantially increases the pressure limit of the nozzle
assembly 10 since it is not limited by the compression of
the biasing spring 60. This also provides the potential to
fabricate the nozzle assembly 10 in a smaller size to func-
tion at higher pressure drops, and to further provide better
primary atomization with higher pressure drops. The me-
chanical limiting of the travel of the spray nozzle sub-
assembly 36 also allows for the tailoring of the flow char-
acteristics of the nozzle assembly 10, with the cracking
pressure being controlled through the selection of the
biasing spring 60.
[0041] In the spray nozzle sub-assembly 36 of the
present invention, the fixed nozzle element 38 works in
concert with the spring-loaded nozzle element 40 to pro-
vide better control over droplet size at low flow/low pres-
sure drop conditions. In addition, such spray nozzle sub-
assembly 36 is adapted to improve water droplet frac-
tionation at higher flow rates while further providing an
effectively higher spray area through the formation of two
water cones (rather than a single water cone) as men-

tioned above. Various nozzle assemblies suitable for
having the spray nozzle sub-assembly 36 of the present
invention integrated therein are disclosed in Applicant’s
U.S. Application Serial No. 14/042,428 entitled Improved
Nozzle Design For High Temperature Attemperators filed
September 30, 2013.
[0042] Referring now to Figures 4-8, there is shown a
spray nozzle assembly 100 which is outfitted with a spray
nozzle sub-assembly 136 constructed in accordance
with a second embodiment of present invention. In Figure
4, the spray nozzle sub-assembly 136 is shown in a
closed or off position. In Figure 3, the spray nozzle sub-
assembly 136 is shown in a partially open or on position.
In Figure 4, the spray nozzle sub-assembly 36 is shown
in a fully open or on position. The nozzle assembly 100
is also adapted for integration into a desuperheating de-
vice such as, but not necessarily limited to, a probe type
attemperator.
[0043] The nozzle assembly 100 comprises a nozzle
housing 112. The nozzle housing 2 has a generally cy-
lindrical configuration and, when viewed from the per-
spective shown in Figures 4-6, defines a first, top end
114 and an opposed second, bottom end 116. The nozzle
housing 112 further defines a generally annular flow pas-
sage 118. The flow passage 118 preferably comprises
two or more arcuate flow passage sections which each
span a prescribed interval. One end of each of the flow
passage sections extends to the first end 114, with the
opposite end of each of the flow passage sections fluidly
communicating with a fluid chamber 120 which is also
defined by the nozzle housing 112 and extends to the
bottom end 116 thereof. A portion of the bottom end 116
of the nozzle housing 112 which circumvents the fluid
chamber 120 defines an annular seating surface 122 of
the nozzle housing 112, the use of which will be described
in more detail below.
[0044] The nozzle housing 112 defines a tubular, gen-
erally cylindrical outer wall 124, and a tubular, generally
cylindrical inner wall 126 which is concentrically posi-
tioned within the outer wall 124. The inner wall 126 is
integrally connected to the outer wall 124 by one or more
spokes of the nozzle housing 112. The inner wall 126 of
the nozzle housing 112 defines a central bore 130 there-
of. The central bore 130 extends axially within the nozzle
housing 112, with one end of the central bore 130 being
disposed at the first end 114, and the opposite end ter-
minating at but fluidly communicating with the fluid cham-
ber 120. Due to the orientation of the central bore 130
within the nozzle housing 112, the same is circumvented
by the annular flow passage 118 collectively defined by
the separate flow passage sections, i.e., the central bore
130 is concentrically positioned relative to such flow pas-
sage sections. In the nozzle assembly 100, it is contem-
plated that the nozzle housing 112 having the structural
features described above may be fabricated from a direct
metal laser sintering (DMLS) process in accordance with
the teachings of Applicant’s U.S. Patent Publication No.
2009/0183790 described above. Alternatively, the nozzle
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housing 112 may be fabricated through the use of a cast-
ing process, such as die casting or vacuum investment
casting.
[0045] The spray nozzle sub-assembly 136 of the noz-
zle assembly 100 is moveably interfaced to the nozzle
housing 112, and is reciprocally moveable in an axial
direction relative thereto between a closed or off position,
a partially open or on/flow position, and a fully open or
on/flow position. The spray nozzle sub-assembly 136
comprises a spring-loaded primary nozzle element 138
and a spring-loaded secondary nozzle element 140
which is integrated into and concentrically positioned
within the primary nozzle element 138. The primary noz-
zle element 138 comprises a nozzle cone 142, and an
elongate stem 144 which is integrally connected to the
nozzle cone 142 and extends axially therefrom. The noz-
zle cone 142 defines a tapered outer surface 146. As is
apparent from Figures 4-6, the primary nozzle element
138 has a tubular configuration, defining a bore 146 which
extends axially through the nozzle cone and stem por-
tions 142, 144 thereof. Neither the stem 144 nor the bore
146 is of uniform diameter. Rather, as viewed from the
perspective shown in Figures 4-6, both the stem 144 and
the bore 146 define separate sections which are of pro-
gressively increasing diameter from the top end to the
bottom end of the primary nozzle element 138. The outer
diameter of uppermost section of the stem 144 is sub-
stantially equal to, but slightly less than, the diameter of
the central bore 130.
[0046] In the primary nozzle element 138, the lower-
most section of the stem 144 which is of a prescribed
outer diameter and terminates at the nozzle come 142
is formed to define a helical spring portion 148 which
extends along a majority of the length thereof. When the
spray nozzle sub-assembly 136 is operatively coupled
to the nozzle housing 112, the openings in the stem 144
defined by the formation of the spring portion 148 therein
create a fluid path between the fluid chamber 120 and
the bore 146 of the primary nozzle element 138.
[0047] Similar to the primary nozzle element 138, the
secondary nozzle element 140 comprises a nozzle cone
150, and an elongate stem 152 which is integrally con-
nected to the nozzle cone 150 and extends axially there-
from. The nozzle cone 150 defines a tapered outer sur-
face 154. As is apparent from Figures 4-6, the stem 152
is not of uniform outer diameter. Rather, as viewed from
the perspective shown in Figures 4-6 and 8, the stem
152 defines separate sections which are of progressively
increasing diameter from the top end of the stem 152 to
the nozzle cone 150 of the secondary nozzle element
140. The outer diameter of uppermost section of the stem
152 is substantially equal to, but slightly less than, the
inner diameter of the uppermost section of the bore 146
defined by the primary nozzle element 138. Extending
axially through the stem 152 is an elongate bore 156.
One end of the bore 156 extends to the top end of the
stem 152, with the opposite end terminating at approxi-
mately the nozzle cone 150 of the secondary nozzle el-

ement 140.
[0048] In the secondary nozzle element 140, the low-
ermost section of the stem 152 which is of a prescribed
outer diameter and terminates at the nozzle come 150
is formed to define a helical spring portion 158 which
extends along a majority of the length thereof. When the
spray nozzle sub-assembly 136 is operatively coupled
to the nozzle housing 112, the openings in the stem 152
defined by the formation of the spring portion 158 therein
create a fluid path between the bore 146 of the primary
nozzle element 138 and the bore 156 of the secondary
nozzle element 140. Thus, the bore 156 is effectively
placed into fluid communication with the fluid chamber
120 via the bore 146 of the primary nozzle element 138
and openings defined by the spring portions 148, 158.
Importantly, for reasons which will be described in more
detail below, the spring portions 148, 158 are formed to
have differing spring constants as allows the spring por-
tion 158 of the secondary nozzle element 140 to be com-
pressed at a lower force threshold than that of the spring
portion 148 of the primary nozzle element 138.
[0049] As further seen in Figures 4-6, in the nozzle
assembly 100, the uppermost section of the stem 144 of
the primary nozzle element 138 of the spray nozzle sub-
assembly 136 is advanced through the central bore 130
of the nozzle housing 112 such that the nozzle cone 142
predominately resides within the fluid chamber 120. The
length of the stem 144 relative to that of the bore 130 is
such that when the nozzle cone 142 resides within the
fluid chamber 120, a portion of the length of the stem 144
protrudes from the inner wall 126, and hence the first end
114 of the nozzle housing 112. Similarly, in the spray
nozzle sub-assembly 136 as integrated into the nozzle
assembly 100, the stem 152 of the secondary nozzle
element 140 is advanced through the bore 146 of the
primary nozzle element 138 such that the nozzle cone
150 resides within the interior of the nozzle cone 142 in
the manner shown in Figure 4. The length of the stem
152 relative to that of the bore 146 is such that when the
nozzle cone 150 resides within the nozzle cone 142, a
portion of the length of the stem 152 protrudes from the
stem 144, and hence from the first end 114 of the nozzle
housing 112.
[0050] In the nozzle assembly 100, the spray nozzle
sub-assembly 136 is maintained in cooperative engage-
ment to the nozzle housing 112 through the use of a
locking assembly 160. As seen in Figures 4-6, the locking
assembly 160 is advanced over and cooperatively en-
gaged to those portions of the stems 144, 152 which pro-
trude from the nozzle housing 112. In this regard, a por-
tion of the stem 152 protruding from the stem 144 is pref-
erably provided with external threads 162 which are
threadably engaged to complimentary internal threads
defined by the locking assembly 160. In addition, a radi-
ally inwardly extending flame portion defined by the lock-
ing assembly 160 is received into a complimentary
groove or channel 166 defined by the portion of the stem
144 protruding directly from the nozzle housing 112. In
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the nozzle assembly 100, the locking assembly 160 is
adapted to maintain those sections of the stems 144, 152
other than those defining the spring portions 148, 158 in
fixed relation to the nozzle housing 112.
[0051] As indicated above, the spray nozzle sub-as-
sembly 136 of the nozzle assembly 100 is selectively
moveable between a closed position (shown in Figure
4), a partially open position (shown in Figure 5), and a
fully open position (shown in Figure 6). The spring portion
148 of the primary nozzle element 138 is operative to
normally bias the same to a closed position as shown in
Figures 4 and 5. Similarly, the spring portion 158 of the
secondary nozzle element 140 is operative to normally
bias the same to a closed position as shown in Figure 4.
When the spray nozzle sub-assembly 136 is in its closed
position, a portion of the outer surface 146 of the nozzle
cone 142 of the primary nozzle element 138 is firmly seat-
ed against the complimentary seating surface 122 de-
fined by the nozzle housing 112, and in particular the
outer wall 124 thereof. At the same time, a portion of the
outer surface 154 of the nozzle cone 150 of the secondary
nozzle element 140 is firmly seated against a complimen-
tary seating surface 164 defined by the nozzle cone 142
of the primary nozzle element 138.
[0052] In the nozzle assembly 100, cooling water is
introduced into each of the flow passage 118 at the first
end 114 of the nozzle housing 112, and thereafter flows
therethrough into the fluid chamber 120. When the spray
nozzle sub-assembly 136 is in its closed position, the
seating of the nozzle cone 142 against the complimentary
seating surface 122 defined by the nozzle housing 112
and the seating of the nozzle cone 150 against the com-
plimentary seating surface 164 defined by the nozzle
cone 142 of the primary nozzle element 138 blocks the
flow of fluid out of the fluid chamber 120, and hence the
nozzle assembly 100. As will be recognized, fluid flowing
into the fluid chamber 120 further flows into both the bore
146 of the primary nozzle element 138 via the openings
defined by the spring portion 148 thereof, and thereafter
into the bore 156 of the secondary nozzle element 140
via the openings defined by the spring portion 158 there-
of. However, if the fluid pressure level within the fluid
chamber 120 and bores 146, 156 acting against the noz-
zle cones 142, 150 is insufficient to overcome the biasing
forces exerted by each of the spring portions 148, 158,
the spray nozzle sub-assembly 136 will remain in its
closed position.
[0053] An increase of the pressure of the fluid in the
fluid chamber 120 and bores 146, 156 beyond a first pre-
scribed threshold effectively overcomes the biasing force
exerted by the spring portion 158 of the secondary nozzle
element 140 (which is lower than that exerted by the
spring portion 148 of the primary nozzle element 138),
thus facilitating the actuation of the secondary nozzle el-
ement 140 from its closed position (shown in Figure 4)
to an open position (as shown in Figures 5 and 6). This
opening of only the secondary nozzle element 140 places
the spray nozzle sub-assembly 136 into its partially open

position. When viewed from the perspective shown in
Figures 5 and 6, the compression of the spring portion
158 facilitates the downward axial travel of the secondary
nozzle element 140 relative to both the primary nozzle
element 138 and the nozzle housing 112. This in turn
results in the outer surface 154 of the nozzle cone 150
of the secondary nozzle element 140 and that portion of
the nozzle cone 142 defining the seating surface 164
collectively defining an annular outflow opening. The
shape of such outflow opening, coupled with the shape
of the nozzle cone 150, effectively imparts a conical spray
pattern (i.e., an inner conical spray pattern) of small drop-
let size to the fluid flowing through such outflow opening.
[0054] An increase of the pressure of the fluid in the
fluid chamber 120 and bores 146, 156 beyond a second
prescribed threshold exceeding the first effectively over-
comes the biasing force exerted by the spring portion
148 of the primary nozzle element 138 (which is higher
than that exerted by the spring portion 158 of the sec-
ondary nozzle element 140 as indicated above), thus fa-
cilitating the actuation of the primary nozzle element 138
from its closed position (shown in Figures 4 and 5) to an
open position (as shown in Figure 6). This opening of the
primary nozzle element 138 concurrently with the open-
ing of the secondary nozzle element 140 places the spray
nozzle sub-assembly 136 into its fully open position.
When viewed from the perspective shown in Figure 6,
the compression of the spring portion 148 facilitates the
downward axial travel of the primary nozzle element 138
relative to the nozzle housing 112. This in turn results in
the outer surface 146 of the nozzle cone 142 of the pri-
mary nozzle element 138 and that portion of the nozzle
housing 112 defining the seating surface 122 collectively
defining an annular outflow opening. The shape of such
outflow opening, coupled with the shape of the nozzle
cone 142, effectively imparts a conical spray pattern (i.e.,
an outer conical spray pattern) of small droplet size to
the fluid flowing through such outflow opening. Thus, with
the spray nozzle sub-assembly 136 being in its fully open
position, two conical spray patterns of cooling water are
produced by the nozzle assembly 100, the inner being
concentrically positioned within the outer.
[0055] Importantly, the increase of the fluid pressure
in the fluid chamber 120 and bores 146, 156 beyond the
second prescribed threshold as is needed to facilitate the
movement of the primary nozzle element 138 axially
downwardly to its open position by virtue of the compres-
sion of its spring portion 148, facilitates an even greater
level of compression in the spring portion 158 of the sec-
ondary nozzle element 140 in comparison to the com-
pression level resulting from the fluid pressure in the fluid
chamber 120 and bores 146, 156 going beyond the first
prescribed threshold as facilitates the movement of the
secondary nozzle element 140 to its open position. This
added degree of axial movement of the secondary nozzle
element 140 which occurs simultaneously with the axial
movement of the primary nozzle element 138 maintains
the annular outflow opening between the nozzle cones
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142, 150 despite the uppermost sections of the stems
144, 152 each being fixedly mounted to the nozzle hous-
ing 112 by the locking assembly 160. As will be recog-
nized, a reduction in the fluid pressure flowing through
the nozzle assembly 100 below the second threshold
which is needed to overcome the biasing force exerted
by the spring portion 148 effectively facilitates the resil-
ient return of the primary nozzle element 138 to its closed
position, and hence the spray nozzle sub-assembly 136
from its fully open position shown in Figure 6 back to its
partially open position as shown in Figure 5. A further
reduction in the fluid pressure flowing through the nozzle
assembly 100 below the first threshold which is needed
to overcome the biasing force exerted by the spring por-
tion 158 effectively facilitates the resilient return of the
secondary nozzle element 140 to its closed position, and
hence the spray nozzle sub-assembly 136 from its par-
tially open position shown in Figure 5 back to its closed
position as shown in Figure 4.
[0056] This disclosure provides exemplary embodi-
ments of the present invention. The scope of the present
invention is not limited by these exemplary embodiments.
Numerous variations, whether explicitly provided for by
the specification or implied by the specification, such as
variations in structure, dimension, type of material and
manufacturing process may be implemented by one of
skill in the art in view of this disclosure.

Claims

1. A spray nozzle sub-assembly (36) for a desuperheat-
ing device, comprising:

a first, spring loaded nozzle element (40) defin-
ing a nozzle cone (42) having a recess (50) and
at least one flow passage (52) formed therein,
with the recess (50) fluidly communicating with
the at least one flow passage (52); and
a second, fixed nozzle element (38) integrated
in the first nozzle element (40) and fluidly com-
municating with the flow passage (52) and re-
cess (50) thereof;
the second nozzle element (38) having an outlet
orifice (58) that is defined solely by the second
nozzle element (38), the outlet orifice (58) ex-
tending through the second nozzle element (38)
and in fluid communication with the at least one
flow passage (52), the second nozzle element
(38) being sized and structured to facilitate the
transmission of a generally conical spray pattern
therefrom as liquid flows through the outlet ori-
fice (58);
the at least one flow passage (52), the recess
(50), and the outlet orifice (58) being arranged
serially such that fluid flows sequentially through
the at least one flow passage (52), then through
the recess (50), and then through the outlet or-

ifice (58).

2. The spray nozzle sub-assembly (36) of Claim 1;
wherein the recess (50) fluidly communicates with
the at least one flow passage (52).

3. The spray nozzle sub-assembly (36) of Claim 1 fur-
ther in combination with:
a nozzle housing (12) defining a seating surface (22)
and having a flow passage (18) extending there-
through, the first nozzle element (40) being movably
attached to the nozzle housing (12) and selectively
movable between closed and open positions relative
thereto, a portion of the first nozzle element (40) be-
ing seated against the seating surface (22) in a man-
ner blocking fluid flow through the fluid passage
when the first nozzle element (40) is in the closed
position, with portions of the nozzle housing (12) and
the first nozzle element (40) collectively defining an
outflow opening which facilities fluid flow through and
out of the flow passage when the first nozzle element
(40) is in the open position; and preferably further in
combination with:

a nozzle shield (62) movably attached to the
nozzle housing (12) and cooperatively engaged
to the first nozzle element (40) such that the
movement of the nozzle shield (62) facilitates
the concurrent movement of the first nozzle el-
ement (40); and
a biasing spring (60) disposed within the nozzle
shield (62) and cooperatively engaged thereto,
the biasing spring (60) being operative to nor-
mally bias the first nozzle element (40) to the
closed position;
wherein the nozzle shield (62) is sized and con-
figured such that the biasing spring (60) dis-
posed therein is effectively shielded from direct
impingement of cooling water flowing into the
flow passage (18).

4. The spray nozzle sub-assembly (36) of Claim 3
wherein the nozzle housing (12) defines a fluid
chamber (20) which is circumvented by the seating
surface (12) and fluidly communicates with the flow
passage (18), and the flow passage (18) has a gen-
erally annular configuration which partially circum-
vents at least a portion of the first nozzle element
(40).

5. The spray nozzle sub-assembly (36) of Claim 4
wherein the flow passage (18) comprises three sep-
arate flow passage segments (18a, 18b, 18c) which
each fluidly communicate with the fluid chamber (20)
and each span a circumferential interval of approx-
imately 120°.

6. The nozzle assembly (36) of Claim 4 wherein the
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nozzle housing (12) comprises:

an outer wall (24); and
an inner wall (26) which is concentrically posi-
tioned relative the outer wall (24) and defines a
central bore (30) which fluidly communicates
with the fluid chamber (20);
the flow passage (18) and the fluid chamber (20)
each being collectively defined by portions of
the outer and inner walls (24, 26), with a portion
of the first nozzle element (40) residing within
the central bore (30).

7. The spray nozzle sub-assembly (36) of Claim 6
wherein the first nozzle element (40) comprises an
elongate stem (44) which extends axially from the
nozzle cone (42) and through the central bore (30),
a portion of the stem (44) extending within the nozzle
shield (62)and being circumvented by the biasing
spring (60).

8. The spray nozzle sub-assembly (36) of Claim 6
wherein:

the inner wall (26) of the nozzle housing (12)
defines an annular shoulder; and
the nozzle shield (62) of the sub-assembly de-
fines a distal rim (66) which is sized and config-
ured to abut the shoulder when the first nozzle
element (40) is in the open position.

9. A spray nozzle sub-assembly (136) for a desuper-
heating device, comprising:

a primary nozzle element (138) defining a nozzle
cone (142), a stem (144) which extends from
the nozzle cone (142) and includes a resilient
spring portion (148), and a bore (146) which ex-
tends through the nozzle cone (142) and the
stem (144); and
a secondary nozzle element (140) defining a
nozzle cone (150), and a stem (152) which ex-
tends from the nozzle cone (150) and defines a
resilient helical spring portion (158);
the secondary nozzle element (140) being ad-
vanced into the bore (146) of the primary nozzle
element (138) such that the nozzle cone (150)
of the secondary nozzle element (140) is at least
partially nested within the nozzle cone (142) of
the primary nozzle element (138) and is capable
of reciprocal movement relative thereto.

10. The spray nozzle sub-assembly (136) of Claim 9
wherein the spring portion (148) of the primary noz-
zle element (138) has a first spring constant and the
spring portion (158) of the secondary nozzle element
(140) has a second spring constant which is less
than the first spring constant.

11. The spray nozzle sub-assembly (136) of Claim 9 fur-
ther in combination with:
a nozzle housing (112) defining a seating surface
(122) and having a flow passage (118) extending
therethrough, the primary nozzle element (138) be-
ing selectively movable between closed and open
positions relative to the nozzle housing (112), with a
portion of the nozzle cone (150) of the primary nozzle
element (138) being seated against the seating sur-
face (122) in a manner blocking fluid flow through
the fluid passage (118) when the primary nozzle el-
ement (138) is in the closed position, and portions
of the nozzle housing (112) and the nozzle cone
(150) of the primary nozzle element (138) collectively
defining an outflow opening which facilities fluid flow
through and out of the flow passage (118) when the
primary nozzle element (138) is in the open position.

12. The spray nozzle sub-assembly (136) of Claim 11
wherein the nozzle housing (112) defines a fluid
chamber (120) which is circumvented by the seating
surface (122) and fluidly communicates with the flow
passage (118), and the flow passage (118) has a
generally annular configuration which partially cir-
cumvents at least a portion of the primary nozzle
element (138); and preferably
wherein the nozzle housing (112) further comprises:

an outer wall (124); and
an inner wall (126) which is concentrically posi-
tioned relative the outer wall (124) and defines
a central bore (130) which fluidly communicates
with the fluid chamber (120);
the flow passage (118) and the fluid chamber
(120) each being collectively defined by portions
of the outer and inner walls (126, 124), with a
portion of the primary nozzle element (138) re-
siding within the central bore (130).

13. The spray nozzle sub-assembly (136) of Claim 12
wherein:

the stem (144) of the primary nozzle element
(138) extends axially through the central bore
(130) of the nozzle housing (112), with a portion
of the stem (144) of the primary nozzle element
(138) protruding from the nozzle housing (112);
the stem (152) of the secondary nozzle element
(140) extends axially through the bore (146) of
the primary nozzle element (138), with a portion
of the stem (152) of the secondary nozzle ele-
ment (140) protruding from the primary nozzle
element (138) and the nozzle housing (112); and
a locking assembly (160) is used to facilitate the
cooperative engagement of the primary and
secondary nozzle elements (138, 140) to the
nozzle housing (112), the locking assembly
(160) being cooperatively engaged to portions
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of the stems (144, 152) of the primary and sec-
ondary nozzle elements (136, 140) protruding
from the nozzle housing (112).

14. The spray nozzle sub-assembly (136) of Claim 9
wherein the spring portion (148, 158) of each of the
primary and secondary nozzle elements (138, 140)
is a helical spring portion defining openings in the
respective stems (144, 152) of the primary and sec-
ondary nozzle elements (138, 140).

Patentansprüche

1. Sprühdüsen-Unteranordnung (36) für eine Enthit-
zervorrichtung, wobei diese Sprühdüsen-Unteran-
ordnung umfasst:

ein erstes federgespanntes Düsenelement (40),
welches einen Düsenkegel (42) festlegt, der ei-
ne Vertiefung (50) und mindestens einen darin
ausgebildeten Strömungskanal (52) aufweist,
wobei die Vertiefung (50) mit dem mindestens
einen Strömungskanal (52) strömungsmäßig in
Verbindung steht, und
ein zweites, fest eingebautes Düsenelement
(38), welches in das erste Düsenelement (40)
integriert ist und mit dem Strömungskanal (52)
und dessen Vertiefung (50) strömungsmäßig in
Verbindung steht,

wobei das zweite Düsenelement (38) eine Austritts-
öffnung (58) aufweist, welche alleinig durch das
zweite Düsenelement (38) festgelegt ist, wobei die
Austrittsöffnung (58) sich durch das zweite Düsen-
element (38) hindurch erstreckt und mit dem min-
destens einen Strömungskanal (52) strömungsmä-
ßig in Verbindung steht und das zweite Düsenele-
ment (38) so bemessen und aufgebaut ist, dass die
Abgabe eines im Allgemeinen kegelförmigen
Sprühmusters daraus erleichtert wird, wenn Flüssig-
keit durch die Austrittsöffnung (58) fließt;
wobei der mindestens eine Strömungskanal (52), die
Vertiefung (50) und die Austrittsöffnung (58) derge-
stalt hintereinander angeordnet sind, dass das Me-
dium nacheinander durch den mindestens einen
Strömungskanal (52), dann durch die Vertiefung (50)
und dann durch die Austrittsöffnung (58) fließt.

2. Sprühdüsen-Unteranordnung (36) nach Anspruch 1,
bei welcher die Vertiefung (50) mit dem mindestens
einen Strömungskanal (52) strömungsmäßig in Ver-
bindung steht.

3. Sprühdüsen-Unteranordnung (36) nach Anspruch 1
zusätzlich in Kombination mit:
einem Düsengehäuse (12), welches eine Sitzfläche
(22) festlegt und einen sich durch sie hindurch er-

streckenden Strömungskanal (18) aufweist, wobei
das erste Düsenelement (40) am Düsengehäuse
(12) beweglich angebracht ist und auf selektive Wei-
se zwischen einer relativ dazu geschlossenen bzw.
offenen Stellung beweglich ist, wobei ein Teil des
ersten Düsenelements (40) in einer Weise gegen die
Sitzfläche (22) sitzt, dass die Strömung des Medi-
ums durch den Strömungskanal blockiert wird, wenn
sich das erste Düsenelement (40) in der geschlos-
senen Stellung befindet, und wobei Teile des Dü-
sengehäuses (12) und das erste Düsenelement (40)
gemeinsam eine Ausflussöffnung festlegen, welche
die Strömung des Mediums durch den Strömungs-
kanal hindurch und aus diesem heraus erleichtert,
wenn sich das erste Düsenelement (40) in der offe-
nen Stellung befindet,
und zusätzlich in Kombination mit

einem Düsenschutz (62), welcher beweglich am
Düsengehäuse (12) angebracht ist und an das
erste Düsenelement (40) dergestalt kooperativ
angekoppelt ist, dass die Bewegung des Düsen-
schutzes (62) die gleichlaufende Bewegung des
ersten Düsenelements (40) erleichtert,
und
einer Vorspannfeder (60), welche sich im Innern
des Düsenschutzes (62) befindet und an diesen
kooperativ angekoppelt ist, wobei die Vorspann-
feder (60) dahingehend wirkt, dass sie norma-
lerweise das erste Düsenelement (40) in die ge-
schlossene Stellung drückt;

wobei der Düsenschutz (62) dergestalt bemessen
und aufgebaut ist, dass die darin befindliche Vor-
spannfeder (60) vor dem Auftreffen von Kühlwasser,
welches in den Strömungskanal (18) strömt, auf
wirksame Weise geschützt ist.

4. Sprühdüsen-Unteranordnung (36) nach Anspruch 3,
bei welcher das Düsengehäuse (12) eine Medien-
kammer (20) festlegt, welche von der Sitzfläche (12)
umgeben ist und mit dem Strömungskanal (18) strö-
mungsmäßig in Verbindung steht und der Strö-
mungskanal (18) eine im Allgemeinen ringförmige
Konfiguration aufweist, welche mindestens einen
Bereich des ersten Düsenelements (40) teilweise
umgibt.

5. Sprühdüsen-Unteranordnung (36) nach Anspruch 4,
bei welcher der Strömungskanal (18) drei getrennte
Kanalsegmente (18a, 18b, 18c) aufweist, von de-
nenjedes mit der Medienkammer (20) strömungs-
mäßig in Verbindung steht und jedes ein Umfangs-
intervall von annähernd 120° überspannt.

6. Sprühdüsen-Unteranordnung (36) nach Anspruch 4,
bei welcher das Düsengehäuse (12) umfasst:
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eine Außenwand (24) und
eine Innenwand (26), welche relativ zur Außen-
wand (24) konzentrisch positioniert ist und
eine zentrale Bohrung (30) festlegt, welche mit
der Medienkammer (20) strömungsmäßig in
Verbindung steht,

wobei jeder von beiden, Strömungskanal (18) und
Medienkammer (20), gemeinsam durch Bereiche
der Außen- und der Innenwand (24, 26) festgelegt
werden, wobei ein Teil des ersten Düsenelements
(40) in der zentralen Bohrung (30) sitzt.

7. Sprühdüsen-Unteranordnung (36) nach Anspruch 6,
bei welcher das erste Düsenelement (40) eine sich
längs erstreckende Spindel (44) umfasst, welche
sich axial von dem Düsenkegel (42) aus und durch
die zentrale Bohrung (30) hindurch erstreckt, wobei
ein Teil der Spindel (44) sich innerhalb des Düsen-
schutzes (62) erstreckt und von der Vorspannfeder
(60) umgeben ist.

8. Sprühdüsen-Unteranordnung (36) nach Anspruch 6,
bei welcher

die Innenwand (26) des Düsengehäuses (12)
eine ringförmige Schulter festlegt, und
der Düsenschutz (62) der Unteranordnung ei-
nen distalen Rand (66) festlegt, welcher derge-
stalt bemessen und konfiguriert ist, dass er ge-
gen die Schulter stößt, wenn sich das erste Dü-
senelement (40) in der offenen Stellung befin-
det.

9. Sprühdüsen-Unteranordnung (136) für eine Enthit-
zeranordnung, wobei diese Sprühdüsen-Unteran-
ordnung umfasst:

ein primäres Düsenelement (138), welches ei-
nen Düsenkegel (142), eine Spindel (144), wel-
che sich von dem Düsenkegel (142) aus er-
streckt und einen nachgiebigen Federbereich
(148) enthält, und eine Bohrung (146), welche
sich durch den Düsenkegel (142) und die Spin-
del (144) erstreckt, und
ein sekundäres Düsenelement (140), welches
einen Düsenkegel (150) festlegt, und eine Spin-
del (152), die sich vom Düsenkegel (150) aus
erstreckt und einen federnden wendelförmigen
Federbereich (158) festlegt,

wobei das sekundäre Düsenelement (140) in die
Bohrung (146) des primären Düsenelements (138)
dergestalt vorgeschoben wird, dass der Düsenkegel
(150) des sekundären Düsenelements (140) zumin-
dest teilweise im Düsenkegel (142) sitzt und zur dazu
gegenläufigen Bewegung imstande ist.

10. Sprühdüsen-Unteranordnung (136) nach Anspruch
9, bei welcher der Federbereich (148) des primären
Düsenelements (138) eine erste Federkonstante
und der Federbereich (158) des sekundären Düsen-
elements (140) eine zweite Federkonstante auf-
weist, welche kleiner ist als die erste Federkonstan-
te.

11. Sprühdüsen-Unteranordnung (136) nach Anspruch
9 zusätzlich in Kombination mit:
einem Düsengehäuse (112), welches eine Sitzflä-
che (122) festlegt und einen sich hindurch erstre-
ckenden Strömungskanal (118) aufweist, wobei das
primäre Düsenelement (138) auf selektive Weise
zwischen einer geschlossenen und einer offenen
Stellung relativ zum Düsengehäuse (112) beweglich
ist, wobei ein Teil des Düsenkegels (150) des primä-
ren Düsenelements (138) gegen die Sitzfläche (122)
in einer Weise sitzt, dass die Strömung des Mediums
durch den Strömungskanal (118) blockiert wird,
wenn das primäre Düsenelement (138) sich in der
geschlossenen Stellung befindet, und wobei Teile
des Düsengehäuses (112) und des Düsenkegels
(150) des primären Düsenelements (138) gemein-
sam eine Austrittsöffnung festlegen, welche die Strö-
mung des Mediums durch den Strömungskanal
(118) hindurch und aus ihm heraus erleichtern, wenn
das primäre Düsenelement (138) sich in der offenen
Stellung befindet.

12. Sprühdüsen-Unteranordnung (136) nach Anspruch
11, bei welcher das Düsengehäuse (112) eine Me-
dienkammer (120) festlegt, welche von der Sitzflä-
che (122) umgeben ist und mit dem Strömungskanal
(118) strömungsmäßig in Verbindung steht, und der
Strömungskanal (118) eine im Allgemeinen ringför-
mige Konfiguration aufweist, welche zumindest ei-
nen Teil des primären Düsenelements (138) teilwei-
se umgibt;

und bei welcher vorzugsweise das Düsenge-
häuse (112) außerdem umfasst:

eine Außenwand (124) und
eine Innenwand (126), welche relativ zur
Außenwand (124) konzentrisch positioniert
ist und eine zentrale Bohrung (130) festlegt,
welche mit der Medienkammer (120) strö-
mungsmäßig in Verbindung steht,

wobei jeder von beiden, Strömungskanal (118)
und Medienkammer (120), gemeinsam durch
Bereiche der Außen- und der Innenwand (126,
124) festgelegt werden und wobei ein Teil des
primären Düsenelements (138) in der zentralen
Bohrung (130) sitzt.

13. Sprühdüsen-Unteranordnung (136) nach Anspruch
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12, bei welcher

die Spindel (144) des primären Düsenelements
(138) sich in Achsrichtung durch die zentrale
Bohrung (130) des Düsengehäuses (112) hin-
durch erstreckt, wobei ein Teil der Spindel (144)
des primären Düsenelements (138) von dem
Düsengehäuse (112) absteht;
die Spindel (152) des sekundären Düsenele-
ments (140) sich in Achsrichtung durch die Boh-
rung (146) des primären Düsenelements (138)
hindurch erstreckt, wobei ein Teil der Spindel
(152) des sekundären Düsenelements (140)
vom primären Düsenelement (138) und vom Dü-
sengehäuse (112) absteht; und
eine Verriegelungsvorrichtung (160) benutzt
wird, um das kooperative Ankoppeln des primä-
ren und sekundären Düsenelements (138, 140)
an das Düsengehäuse (112) zu erleichtern, wo-
bei die Verriegelungsvorrichtung (160) koope-
rativ an Teile der Spindeln (144, 152) des pri-
mären und des sekundären Düsenelements
(136, 140) angekoppelt sind, die vom Düsenge-
häuse (112) abstehen.

14. Sprühdüsen-Unteranordnung (136) nach Anspruch
9, bei welcher der Federbereich (148, 158) von je-
dem der beiden Düsenelemente, dem primären und
dem sekundären Düsenelement (138, 140), ein wen-
delförmiger Federbereich ist, welcher Öffnungen in
den jeweiligen Spindeln (144, 152) des primären und
des sekundären Düsenelements (138, 140) festlegt.

Revendications

1. Sous-ensemble de buse de pulvérisation (36) pour
un dispositif de désurchauffe, comprenant :

un premier élément de buse à ressort (40) défi-
nissant un cône de buse (42) ayant un évide-
ment (50) et au moins un passage d’écoulement
(52) formé à l’intérieur, avec l’évidement (50) en
communication de fluide avec l’au moins un pas-
sage d’écoulement (52) ; et
un second élément de buse fixe (38) intégré
dans le premier élément de buse (40) et en com-
munication de fluide avec le passage d’écoule-
ment (52) et l’évidement (50) de celui-ci ;
le second élément de buse (38) ayant un orifice
de sortie (58) qui est défini uniquement par le
second élément de buse (38), l’orifice de sortie
(58) s’étendant à travers le second élément de
buse (38) et étant en communication de fluide
avec l’au moins un passage d’écoulement (52),
le second élément de buse (38) étant dimen-
sionné et structuré pour faciliter la transmission
d’un motif de pulvérisation généralement coni-

que à partir de celui-ci lorsqu’un liquide s’écoule
à travers l’orifice de sortie (58) ;
l’au moins un passage d’écoulement (52), l’évi-
dement (50), et l’orifice de sortie (58) étant dis-
posés en série de manière à ce que le fluide
s’écoule de manière séquentielle à travers l’au
moins un passage d’écoulement (52), puis à tra-
vers l’évidement (50), et puis à travers l’orifice
de sortie (58).

2. Sous-ensemble de buse de pulvérisation (36) selon
la revendication 1 ; où l’évidement (50) est en com-
munication de fluide avec l’au moins un passage
d’écoulement (52).

3. Sous-ensemble de buse de pulvérisation (36) selon
la revendication 1 en outre en combinaison avec :
un logement de buse (12) définissant une surface
d’appui (22) et ayant un passage d’écoulement (18)
s’étendant à travers celui-ci, le premier élément de
buse (40) étant fixé de manière mobile au logement
de buse (12) et mobile de manière sélective entre
des positions fermée et ouverte par rapport à celui-
ci, une partie du premier élément de buse (40) étant
en appui contre la surface d’appui (22) de manière
à bloquer l’écoulement de fluide à travers le passage
de fluide lorsque le premier élément de buse (40)
est dans la position fermée, avec des parties du lo-
gement de buse (12) et du premier élément de buse
(40) définissant de manière collective une ouverture
de sortie qui facilite l’écoulement de fluide à travers
et en dehors du passage d’écoulement lorsque le
premier élément de buse (40) est dans la position
ouverte ; et de préférence en outre en combinaison
avec :

une protection de buse (62) fixée de manière
mobile au logement de buse (12) et engagée de
manière coopérative au premier élément de bu-
se (40) de manière à ce que le mouvement de
la protection de buse (62) facilite le mouvement
simultané du premier élément de buse (40) ; et
un ressort de sollicitation (60) disposé à l’inté-
rieur de la protection de buse (62) et engagé de
manière coopérative à celle-ci, le ressort de sol-
licitation (60) étant opérationnel pour solliciter
normalement le premier élément de buse (40)
vers la position fermée ;
où la protection de buse (62) est dimensionnée
et configurée de manière à ce que le ressort de
sollicitation (60) disposé à l’intérieur soit effec-
tivement protégé du contact direct de l’eau de
refroidissement s’écoulant dans le passage
d’écoulement (18).

4. Sous-ensemble de buse de pulvérisation (36) selon
la revendication 3 où le logement de buse (12) définit
une chambre de fluide (20) qui est contournée par
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la surface d’appui (12) et est en communication de
fluide avec le passage d’écoulement (18), et le pas-
sage d’écoulement (18) a une configuration généra-
lement annulaire qui contourne partiellement au
moins une partie du premier élément de buse (40).

5. Sous-ensemble de buse de pulvérisation (36) selon
la revendication 4 où le passage d’écoulement (18)
comprend trois segments de passage d’écoulement
séparés (18a,18b, 18c) qui sont en communication
de fluide, chacun, avec la chambre de fluide (20) et
chacun couvre un intervalle circonférentiel d’ap-
proximativement 120°.

6. Ensemble de buse (36) selon la revendication 4 où
le logement de buse (12) comprend :

une paroi extérieure (24) ; et
une paroi intérieure (26) qui est positionnée de
manière concentrique par rapport à la paroi ex-
térieure (24) et définit un alésage central (30)
qui est en communication de fluide avec la
chambre de fluide (20) ;
le passage d’écoulement (18) et la chambre de
fluide (20) étant définis de manière collective
chacun par des parties de parois extérieure et
intérieure (24, 26), avec une partie du premier
élément de buse (40) qui réside à l’intérieur de
l’alésage central (30).

7. Sous-ensemble de buse de pulvérisation (36) selon
la revendication 6 où le premier élément de buse
(40) comprend une tige allongée (44) qui s’étend
axialement à partir du cône de buse (42) et à travers
l’alésage central (30), une partie de la tige (44)
s’étendant à l’intérieur de la protection de buse (62)
et étant contournée par le ressort de sollicitation (60).

8. Sous-ensemble de buse de pulvérisation (36) selon
la revendication 6 où :

la paroi intérieure (26) du logement de buse (12)
définit un épaulement annulaire ; et
la protection de buse (62) du sous-ensemble dé-
finit un bord distal (66) qui est dimensionné et
configuré pour venir en butée contre l’épaule-
ment lorsque le premier élément de buse (40)
est dans la position ouverte.

9. Sous-ensemble de buse de pulvérisation (136) pour
un dispositif de désurchauffe, comprenant :

un élément de buse primaire (138) définissant
un cône de buse (142), une tige (144) qui s’étend
du cône de buse (142) et comprend une partie
de ressort élastique (148), et un alésage (146)
qui s’étend à travers le cône de buse (142) et la
tige (144) ; et

un élément de buse secondaire (140) définis-
sant un cône de buse (150), et une tige (152)
qui s’étend du cône de buse (150) et définit une
partie de ressort hélicoïdal élastique (158) ;
l’élément de buse secondaire (140) étant avan-
cé à l’intérieur de l’alésage (146) de l’élément
de buse primaire (138) de manière à ce que le
cône de buse (150) de l’élément de buse secon-
daire (140) soit au moins partiellement emboîté
à l’intérieur du cône de buse (142) de l’élément
de buse primaire (138) et soit capable d’un mou-
vement réciproque par rapport à celui-ci.

10. Sous-ensemble de buse de pulvérisation (136) selon
la revendication 9 où la partie de ressort (148) de
l’élément de buse primaire (138) a une première
constante de ressort et la partie de ressort (158) de
l’élément de buse secondaire (140) a une seconde
constante de ressort qui est inférieure à la première
constante de ressort.

11. Sous-ensemble de buse de pulvérisation (136) selon
la revendication 9 en outre en combinaison avec :
un logement de buse (112) définissant une surface
d’appui (122) et ayant un passage d’écoulement
(118) s’étendant à travers celui-ci, l’élément de buse
primaire (138) étant mobile de manière sélective en-
tre des positions fermée et ouverte par rapport au
logement de buse (112), avec une partie du cône de
buse (150) de l’élément de buse primaire (138) étant
en appui contre la surface d’appui (122) de manière
à bloquer l’écoulement de fluide à travers le passage
de fluide (118) lorsque l’élément de buse primaire
(138) est dans la position fermée, et des parties du
logement de buse (112) et du cône de buse (150)
de l’élément de buse primaire (138) définissant de
manière collective une ouverture de sortie qui facilite
l’écoulement de fluide à travers et en dehors du pas-
sage d’écoulement (118) lorsque l’élément de buse
primaire (138) est dans la position ouverte.

12. Sous-ensemble de buse de pulvérisation (136) selon
la revendication 11 où le logement de buse (112)
définit une chambre de fluide (120) qui est contour-
née par la surface d’appui (122) et est en communi-
cation de fluide avec le passage d’écoulement (118),
et le passage d’écoulement (118) a une configura-
tion généralement annulaire qui contourne partielle-
ment au moins une partie de l’élément de buse pri-
maire (138) ; et de préférence où le logement de
buse (112) comprend en outre :

une paroi extérieure (124) ; et
une paroi intérieure (126) qui est positionnée de
manière concentrique par rapport à la paroi ex-
térieure (124) et définit un alésage central (130)
qui est en communication de fluide avec la
chambre de fluide (120) ;
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le passage d’écoulement (118) et la chambre
de fluide (120) étant définis de manière collec-
tive chacun par des parties de parois extérieure
et intérieure (126, 124), avec une partie de l’élé-
ment de buse primaire (138) qui réside à l’inté-
rieur de l’alésage central (130).

13. Sous-ensemble de buse de pulvérisation (136) selon
la revendication 12 où :

la tige (144) de l’élément de buse primaire (138)
s’étend axialement à travers l’alésage central
(130) du logement de buse (112), avec une par-
tie de la tige (144) de l’élément de buse primaire
(138) faisant saillie du logement de buse (112) ;
la tige (152) de l’élément de buse secondaire
(140) s’étend axialement à travers l’alésage
(146) de l’élément de buse primaire (138), avec
une partie de la tige (152) de l’élément de buse
secondaire (140) faisant saillie de l’élément de
buse primaire (138) et du logement de buse
(112) ; et
un ensemble de verrouillage (160) est utilisé
pour faciliter l’engagement coopératif des élé-
ments de buse primaire et secondaire (138, 140)
au logement de buse (112), l’ensemble de ver-
rouillage (160) étant engagé de manière coopé-
rative à des parties des tiges (144, 152) des élé-
ments de buse primaire et secondaire (136, 140)
faisant saillie du logement de buse (112).

14. Sous-ensemble de buse de pulvérisation (136) selon
la revendication 9 où la partie de ressort (148, 158)
de chacun des éléments de buse primaire et secon-
daire (138, 140) est une partie de ressort hélicoïdal
définissant des ouvertures dans les tiges respecti-
ves (144, 152) des éléments de buse primaire et
secondaire (138, 140).
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